Pathology and possible mechanisms of nervous system response to disc degeneration.
Degeneration of the intervertebral disc is clinically considered to be an important source of pain in patients with low-back pain. Disc deterioration and/or degeneration may influence the nervous system by stimulation of nociceptors in the anulus fibrosus, causing nociceptive pain that is often referred to as discogenic pain. The stimulation of the nociceptors may be of mechanical or inflammatory origin. Deterioration of a disc with loss of normal structure and weight-bearing properties may lead to abnormal motions that cause mechanical stimulation. This theory is supported by the fact that patients commonly experience an increase in pain with weight-bearing and certain movements. In addition, an ingrowth of vessels and nerve fibers into deeper layers of the anulus fibrosus has been observed in degenerated discs. A large number of inflammatory and signaling substances, such as tumor necrosis factor and interleukins (interleukin-1beta, interleukin-6, and interleukin-8), may also play a role in the development of back pain. Independent of stimulus of the nociceptors, the pain impulses are conducted through myelinated A delta fibers and unmyelinated C fibers to the dorsal root ganglion and continue by way of the spinothalamic tract to the thalamus and the somatosensory cortex. In response to stimulation of the nociceptors in the disc, the somatosensory system may increase its sensitivity, resulting in a nonfunctional response; that is, normally innocuous stimuli may generate an amplified response (peripheral sensitization). When disc degeneration leads to a disc herniation, the adjacent nervous system structures, such as the nerve roots or the dorsal root ganglion, can be affected, causing neuropathic pain of mechanical or biochemical origin. Disc deterioration also influences other spinal structures, such as facet joints, ligaments, and muscles, which can also become pain generators. Thus, disc degeneration may be responsible for the development of chronic low-back pain without being the actual pain focus. Both nociceptive and neuropathic pain can be modulated at higher centers, both at the spinal and the supraspinal levels (central sensitization). The altered magnitude of perceived pain is often referred to as neural plasticity and is considered to play a critical role in the evolution of chronic pain. Together with the complexity of the nervous system and pain modulation mechanisms, psychological aspects may also play a role in the response of the nervous system in patients with chronic low-back pain caused by disc degeneration.